Introduction
No reports exist in which hormonal levels in both fetal fluids and maternal plasma have been related to physical changes in conceptus development during early gestation in the cow. Robertson & King (1975) reported oestrogen levels in fetal fluids on a limited number of animals between 32 and 68 days of gestation, but were unable to detect changes in oestrogen concen¬ trations in maternal plasma until Day 50. Wettemann & Hafs (1973) Analysis of hormones and proteins. Fetal fluids and maternal peripheral plasma were used for determination of progestagens, oestrone, oestradiol, oestrone sulphate and F prostaglandins by radioimmunoassay (RIA). For all steroid assays, dependent upon expected endogenous values, different fluid volumes were extracted (plasma = 10 ml, fetal fluids = 1 ml) and appropriate dilutions were made to ensure values that fell within the range of standard curves. All estimates were made in duplicate and corrected for internal recovery (10% of the sample taken).
Progestagen concentrations were evaluated by the radioimmunoassay procedure described by Abraham, Swerdloff, Tulchinsky & Odell (1971) . Description and validation of the isolation and assay of progestagens in our laboratory have been reported previously (Chenault, Thatcher, Kalra, Abrams & Wilcox, 1975) . The antiserum was prepared in the rabbits against progesterone-20-succinyl-bovine serum albumin and had significant cross-reactivity with 17a-(100%) and 20a-hydroxyprogesterone (86-4%) and corticosterone (62-1%). Corticosterone is not extracted by iso-octane and 20ß-hydroxyprogesterone is the only major progesterone meta¬ bolite in the cow (Gomes & Erb, 1965) . The cross-reaction with this metabolite was 17-7% and therefore we essentially measured progesterone. However, for accuracy the estimates in the present paper are given as plasma progestagens, not progesterone. The assay sensitivity was 25 pg, recovery was 85-6 ± 2-8% with an intra-assay coefficient of variation of 15-9%.
Oestrone and oestradiol in plasma and fetal fluids were measured by radioimmunoassays after extraction with diethyl ether and isolation by Sephadex LH-20 column chromatography. The oestradiol antibody was a gift from Dr V. L. Estergreen of Washington State University. It was produced in the sheep against the conjugate oestra-l,3,5(10)-triene-3,17ß-diol,17 succinylbovine serum albumin. Cross-reactivity of this antibody was greater than 5% only for oestrone (30%) and oestradiol-17a (17%). After isolation of the oestrone and oestradiol by column chromatography both were quantified using the antibody at 1:40 000 dilution for oestradiol and 1:30 000 for oestrone. The sensitivity was 10 pg and the intra-assay coefficients of variation were 19-9% and 23-7%.
Oestrone sulphate determination was based on the method of Loriaux, Ruder & Lipsett (1971) incorporating the modifications of Robertson & King (1974) . Following solvolysis samples were treated as free oestrogens with subsequent column chromatography and radio¬ immunoassay for oestrone. When known amounts of oestrone sulphate (25, 50, 100, 150 and 200 pg) were added to 1 ml plasma from an ovariectomized cow, the mean ± s.e.m. amounts measured were 19-4 ± 3-2 (n = 8), 52-2 ± 2-1 (n = 9), 104-3 ± 1-2 (n = 8), 167-0 ± 8-7 (n = 8) and 201-3 ± 17-7 (n = 7) pg respectively. The values were corrected for the amount of endo¬ genous oestrone sulphate in the plasma (75-3 ± 6-6 pg) and for procedural losses (63 ± 3-7%), and represent the free oestrone values multiplied by 1-4. The regression equation was y = -8-514 + 1-16jc and the inter-and intra-assay coefficients of variation were 38-8 and 12-9% respectively.
The concentration of prostaglandin (PG) F in unextracted plasma and fetal fluids was measured with the double radioimmunoassay system described by Cornette, Kirton, Barr & Forbes (1972) . Procedure Lowry, Rosebrough, Farr& Randall (1951) .
Statistical analysis. Statistical analysis of gestational trends for hormones and proteins were by the method of least squares as described by Harvey (1960) . This method compares changes over the gestational stages studied rather than specific day comparisons. Both gross and residual correlations are presented; the latter so that estimates are not disproportionally influenced by the high values at the later stages studied.
Results
The physical measures of conceptus development are presented in Table 1 . There was a dramatic increase in allantoic fluid volume between Days 27 and 33, before the large amniotic fluid and fetal weight increases occurring after Day 40.
Oestrone and oestrone sulphate concentrations in maternal peripheral blood increased throughout gestation (P < 0-01) but those of oestradiol did not (Table 2) . Despite an apparent rise in peripheral oestradiol at Day 50, no significant day effects were detected. Comparison of these peripheral steroids with those in fetal fluids (Table 3) showed that concentrations were higher in allantoic and amniotic fluids and that there were significant day trends (P < 0-01) for all oestrogens. Levels of conjugated oestrone were higher than those of free oestrone in all instances. Although concentration of the free oestrogens of allantoic fluid appeared to plateau between Days 50 and 70, oestrone sulphate, and total oestrogen, continued to rise. There was a tendency for amniotic oestrone sulphate levels to be higher than those in allantoic fluid at these stages of gestation (Days 50-70).
Gross and residual correlations are presented in Table 4 . The rise in concentrations of all oestrogens (except plasma oestradiol) is emphasized by their large positive gross correlations. Plasma oestrone and oestrone sulphate, amniotic oestrone and oestradiol, allantoic and amniotic oestrone, and all allantoic oestrogens were positively correlated (P < 0-01) with each other by correlation methods. However, amniotic oestrone sulphate concentrations were negatively residually correlated (P < 0-01) with free oestrogens in the allantoic and amniotic fluid pools.
Peripheral plasma progestagens exhibited a significant curvilinear (P < 0-05) rise and fall throughout the gestational period studied (Table 5) , apparently peaking at >20 ng/ml between Days 50 and 60. The overall mean (±s.e.m.) plasma concentration was 13-7 ±1-1 ng/ml. No significant fluctuations from the mean values of 0-5 ± 0-1 and 0-4 ± 0-1 ng/ml were found for allantoic and amniotic fluids respectively; concentrations in allantoic fluid were higher than in amniotic fluid. (Table 5) were higher in allantoic fluid (14-8 ± 2-9 ng/ml) than in amniotic fluid (3-5 ± 0-9 ng/ml; < 0-01). No gestational time trends were detected. The elevated level in allantoic fluid at Day 33 was due to high concentrations in 2 of the 3 observations. Total PGF rose throughout pregnancy.
Allantoic protein concentrations ( (1978) and the trends seen in Table 2 indicate that relatively substantial changes occur in allantoic fluid volume and chorio-allantoic membrane weight before the increases of amniotic fluid volume and amniotic membrane or fetal weight. The peripheral oestrone and oestradiol concentrations described in this study concur with those reported by Wettemann & Hafs (1973) , Mellin & Erb (1965) and Robertson & King (1975) . The allantoic fluid concentrations of oestrone and oestradiol found in the present study are similar to those given by Robertson & King (1975) . Allantoic and amniotic fluid oestrogen concentrations indicate that the primary free oestrogen is oestrone.
Oestrone sulphate concentrations in the allantoic fluid were several orders of magnitude greater than, although essentially paralleling, those of free oestrone. In one animal at each of three stages of pregnancy (total of 3 animals), Robertson & King (1975) After conjugation of oestrogens in the uterus or fetus, they would be available for transfer to the periphery but in a form which minimizes oestrogenic activity. Alternatively, these localized pools of oestrogen may exert distinct local effects on uterine blood flow, water movement and nutrient transfer. Failure to detect significant rises in oestrone or oestrone sulphate in the peripheral blood until Day 70 may indicate retention within the embryonic fluid reservoirs until a threshold capacity is reached or that elimination from the periphery is greater than production.
As expected since PG metabolism occurs in the lungs (Piper & Vane, 1969) , maternal plasma PGF was undetectable and peripheral blood is therefore not a good indicator of localized production. The higher values of allantoic than amniotic PGF suggest a uterine origin which may be associated with localized production of PGF at the sites of attachment. PGF then may be sequestered in the closely apposed allantoic fluid pool. Total PGF rose as gestation proceeded, indicating a continual production and accumulation. Prostaglandin F-2a is luteolytic in the cow (Hafs, Louis, Noden & Oxender, 1974; Lauderdale et al, 1974; Chenault, Thatcher, Kalra, Abrams & Wilcox, 1976) and can terminate pregnancy (Lauderdale, 1972) . The occurrence of large amounts of PGF in the fetal fluids unassociated with luteal regression suggests that PGF is not being secreted from the uterus in sufficient quantities to induce luteal regression, or that the physiology and biochemistry of the pregnant uterus may differ from that of the non-pregnant uterus. The physiological significance of the elevation in plasma progestagen concentration between 40-70 days of gestation is unclear, although other reports suggest peaks of progestagens during gestation (Erb, Estergreen, Gomes, Plotka & Frost, 1968; Donaldson et al, 1970; Wettemann & Hafs, 1973) . Although no significant changes in fetal fluid progestagen concentrations were detected in this study total progestagen rose with fluid volume. As with PGF, this is indicative of continual production (presumably of luteal origin) and subsequent sequestration in the fetal fluids.
This study and that of Knight et al (1977) < are in full apposition with the endometrium. The brush border of the trophoblast can be recognized early in gestation (Ramsey, 1975) , and may play an important role in adsorptive processes. Ions, especially sodium and potassium, may play an important role in fluid transfer. Preliminary work in the cow and extensive studies in the pig suggest that the ratio of these ions changes coincidently with changes in fluid accumulation (Goldstein, 1977 
